Psychometric Validation of the Reported and Intended Behavior Scale (RIBS) with

Adolescents
Adolescent populations have been majorly underrepresented in the mental health stigma literature over the past few decades (Link, Yang, Phelan, & Collins, 2004) . Understanding the extent of adolescent stigma is important, not least because stigmatizing attitudes are repeatedly found to predict the help-seeking intentions of young people (Clement et al., 2015; Gulliver, Griffiths, & Christensen, 2010) . Despite a growing interest in adolescent stigma, and an increased number of evidence-based stigma reduction interventions, there remains a lack of reliable and valid measures for this population. Furthermore, few researchers are considering the multi-faceted nature of stigma when selecting the most appropriate measures for a given research question (DeLuca, 2019) .
Existing conceptualizations of stigma suggest it is a process involving labelling, stereotyping, cognitive separation, emotional reactions, status loss, and discrimination (Corrigan, 2000; Link et al., 2004) . Thornicroft, Rose and Kassam (2007) present it as a problem of "knowledge (ignorance), attitudes (prejudice) , and behavior (discrimination)" (p.192) . This conceptualization maps onto the stigma process such that ignorance increases stereotype beliefs which, in turn, cause negative attitudes, emotional reactions and possible discriminatory behavior. Stigma also exists at both a public and personal level, where perceived public and personal stigma are theorized as distinct constructs (Griffiths, Christensen, & Jorm, 2008 ). An individual can hold stigmatizing beliefs, perceive public stigma, and internalize experiences of stigma and discrimination, reducing the likelihood of help-seeking behaviors and disclosures (Thornicroft, 2008) .
Perceptions of public stigma and experiences of discrimination are consistently reported by individuals experiencing mental health difficulties, leading to reduced social connections, as Running Title: Validation of RIBS with adolescents 6 well as structural inequalities in income, housing, and employment (Stuart, Arboleda-Florez, & Sartorius, 2012) . Furthermore, in a study of adolescent stigma experiences, young people who had previously received a psychiatric diagnosis reported a high level of social stigma, including loss of friendships, family stigma, and discriminatory behavior from school staff (Moses, 2010) . Supportive social networks and positive peer relations have been found to reduce the risk of adolescents experiencing mental distress and improve symptoms (Ciarrochi, Morin, Sahdra, Litalien, & Parker, 2017; Crush et al., 2018; Van Droogenbroeck, Spruyt, & Keppens, 2018) . These findings highlight the importance of developing better methods of measuring discriminatory behaviors in adolescent populations, in addition to knowledge and attitudes, in order to understand the processes by which they can be reduced.
Given the evidence that intended or hypothetical behavior does not always translate into actual behavior change (Eisenberg, Speer, & Hunt, 2012; Thornicroft et al., 2007) , measuring self-reported as well as intended behavior towards individuals experiencing mental health difficulties is recommended when evaluating anti-stigma interventions.
Reviews of the stigma literature have revealed that the measurement of self-reported discriminatory behavior is limited and that hypothetical or intended behaviors are measured less frequently than attitudes (Corrigan, Morris, Michaels, Rafacz, & Rusch, 2012; Fox, Earnshaw, Taverna, & Vogt, 2017) . One hundred and one scales were identified in a recent review of stigma measurement tools. However, only eight were validated for child and adolescent samples, and none measured discriminatory behavior (Wei, McGrath, Hayden, & Kutcher, 2017) . In a review of school-based interventions with the aim of improving mental health knowledge, stigma and help-seeking behaviors, attitudes towards mental illness were found to be the most commonly measured outcome. Of the 21 studies that measured stigma, only six used validated scales; none captured self-reported discriminatory behaviors (Wei, Hayden, Kutcher, Zygmunt, & McGrath, 2013) .
The lack of validated adolescent measures has led to the use of adult scales without consideration of their appropriateness or validity in this younger age-group. For example, in a recent evaluation of a school-based knowledge-contact intervention to reduce adolescent stigma, validated adult measures of mental health stigma and knowledge were utilized (Chisholm et al., 2016) . One of these, the Reported and Intended Behavior Scale (RIBS) (Evans-Lacko et al., 2011) was developed and validated with a UK adult sample with the aim of capturing self-reported as well as intentional behaviors towards individuals experiencing mental health difficulties. The RIBS has since been translated into Japanese and Italian and validated with university students and adults (Pingani et al., 2016; Yamaguchi, Koike, Watanabe, & Ando, 2014) . However, to date, the scale has not been validated with an adolescent sample.
As a measure intended for adult readers, there is no evidence that adolescents are able to access the content of the scale. There are also complex findings relating to age as a predictor of stigmatizing attitudes. Previous research found that although social distance and the belief that mental health difficulties were a sign of weakness decreased with age, perceived stigma, reluctance to disclose, and the belief that mental health difficulties made a person dangerous and unpredictable increased (Jorm & Wright, 2008 ). An assessment of the readability and measurement invariance for different age groups is therefore necessary. Furthermore, given that studies commonly find that adolescent males report more stigmatizing attitudes (Williams & Pow, 2007; Yoshioka, Reavley, MacKinnon, & Jorm, 2014) , there is also a need to explore gender measurement invariance.
With an increased political interest in school-based, mental health education aiming to reduce stigma (Department of Health and Education, 2017), it is important to assess self-reported behavior change as well as hypothetical actions and intended behaviors. The aim of the current study is therefore to evaluate the quality of the RIBS for measuring reported and Running Title: Validation of RIBS with adolescents 8 intended discriminatory behaviors towards individuals experiencing mental health difficulties in an adolescent sample. Our findings can inform the future use of RIBS to monitor discriminatory behaviors in adolescent populations, and evaluate school-based mental health education aiming to reduce both negative attitudes and behaviors.
Method
Design
In this psychometric validation study we assess the internal consistency, floor and ceiling effects, construct and convergent validity, content validity, and interpretability of RIBS (Terwee et al., 2007) . Internal consistency is assessed through confirmatory factor analysis (CFA) and calculations of Cronbach's alpha and McDonald's Omega. Floor and ceiling effects are reported if 15% or more of the sample receive the lowest or highest possible score (Terwee et al., 2007) . Assessment of construct validity is informed by existing theory that suggests negative attitudes towards individuals experiencing mental health difficulties are predictive of lower help-seeking intentions (Clement et al., 2015; Gulliver et al., 2010) .
Construct validity is assessed using a latent correlation with the General Help-Seeking Questionnaire (GHSQ). Similarly, convergent validity is assessed via a latent correlation with the Mental Health Knowledge Schedule (MAKS), an alternative stigma measure that aims to assess stigma-related stereotype knowledge (Evans-Lacko et al., 2010) . Content validity is assessed by exploring the readability of RIBS. Finally, interpretability is explored through sub-group analyses of gender and age group, including analysis of measurement invariance.
Sample
The current study utilized follow up data from two feasibility trials conducted in 2017-2018, as part of the Education for Wellbeing Programme funded by the Department for Education, England. The feasibility trials piloted a proposed measurement framework and informed the development and adaptation of intervention materials, and the nature and scheduling of delivery for English schools, ahead of two efficacy trials (Hayes et al., 2019; Hayes et al., in press ). Ethical approval was granted by University College London ethics committee (reference: 3562/004). Given that this study was conducted using data from two school-based trials, the sample was a convenience sample and therefore only focused on early-adolescents (year 7-8, age 11-13) and mid-adolescents (year 9-10, age 13-15).
A total of N = 1,823 participants were recruited from ten secondary schools in South East
England. Prior to data collection, a parental opt-out consent procedure led to a total of N = 35 pupils being opted out of the study. Three schools were unable to facilitate the follow up survey. Pupils from the remaining seven schools completed the secure online survey in teacher facilitated sessions between June and July 2018. Seven pupils were removed that had not provided assent leaving a sample of N = 1,132 pupils that assented to completing the survey. A further one hundred participants were removed due to incomplete data (i.e. missing for all RIBS items). Demographic information was available for 89% of those removed.
Incomplete data was equally split across males (n = 45) and females (n = 44), however, more participants in year 9-10 (n = 69) were deleted due to incomplete data compared with year 7-8 (n = 20). The final sample for analyses was N = 1,032, 57% of the initial number of pupils recruited, of whom 42% were male (n = 430) and 58% were female (n = 602). Thirty-four percent were in early-adolescence (n = 347) and 66% were in mid-adolescence (n = 685).
This sample size exceeds the minimal recommended threshold for structural equation modelling (SEM) using the robust least squares (WLSMV) estimator (> 300) (Moshagen & Musch, 2014) . Missing data patterns were tested using Little's Missing Completely at Random Test (MCAR) (Little, 1988) . Data were not found to be MCAR (χ 2 = 149.80, df = 99, p = .001); however, the level of missing data was <5% (.6-2.1%) (Garson, 2015) . Due to low levels of item level missing data, no imputation methods were utilized in the current study; the WLSMV estimator uses all available data using pairwise present.
Measures
Gender and year group was the only demographic information collected from pupils in the current study.
Reported and Intended Behavior Scale (RIBS) (Evans-Lacko et al., 2011) RIBS was developed to assess reported and intended behavior towards individuals experiencing a mental health problem. The authors describe the term mental health problem as a "compromise between mental illness/mental distress" (p.6). Individuals with a mental health problem are exemplified for respondents as "people seen by healthcare staff". Items 1-4 assess self-reported behaviors: living and working with, living nearby and having a close friend experiencing a mental health problem (response options: 'yes ' 'no' and 'don't know' ).
In the current study, 'yes' was coded as one and 'no' and 'don't know' as zero, as per an adult validation of RIBS (Yamaguchi et al., 2014) . Intended behaviors (items 5-8) are assessed in terms of participants' willingness to have future contact across the same four contexts (response options: 1 = disagree strongly, 2 = disagree slightly, 3 = neither agree not disagree/don't know, 4 = agree slightly, 5 = agree strongly). Total scores range from 4-20, with high scores indicating more positive intended behaviors. Cronbach's alpha has been reported at .85 with an adult sample (Evans-Lacko et al., 2011) and .86 with an adolescent sample aged 11-13 (Chisholm et al., 2016) .
Mental Health Knowledge Schedule (MAKS) (Evans-Lacko et al., 2010)
MAKS was developed to assess stigma-related knowledge thought to relate to mental-health related attitudes and behaviors. Stigma related-knowledge (items 1-6) is measured in relation to help-seeking, support, employment, treatment, recovery, and recognition (response options: 1 = strongly disagree -5 = strongly agree, where 'don't know' is coded as 3). In the current study a total score was calculated (6-30), with a higher score indicating better stigmarelated knowledge. In order that agreement indicated a high score, item six 'Most people with mental health problems go to a healthcare professional to get help.' was reverse coded.
Other MAKS items were developed to assess recognition of mental illnesses and were not included in the current study. The scale (items 1-6) was found to have moderate internal consistency (Cronbach's alpha = .65) with an adult sample (Evans-Lacko et al., 2010) and low internal consistency (Cronbach's alpha = .24) in an adolescent sample (Chisholm et al., 2016) .
General Help-Seeking Questionnaire (GHSQ) (Wilson, Deane, Ciarrochi, & Rickwood, 2005) The GHSQ consists of 10 items that assess the intention to seek help from informal sources (friend, parent and non-parent family), teachers, professional sources (mental health professional, telephone mental health helpline, doctor/GP), someone else not listed, or to not seek help at all. It was designed to be adapted to fit different samples and research contexts however, items are commonly presented in the following format: 'If you have [problem type], how likely are you to talk to a [help source] about it?'. In the current study, pupils were presented with the following: 'please circle the number that shows how likely it is that you would seek help from each of these people if you were experiencing difficulties with your thoughts, feelings and behaviors during the next 4 weeks?'. Participants responded to each source of help using a seven-point Likert scale (1 = extremely unlikely -7 = extremely likely).
A 'partner or significant other' item was removed from the current study as it was not deemed appropriate for all ages. Scores on items referring to specific help sources (items 1-8) were averaged to provide a mean likelihood of help-seeking. Due to the optional nature of the 'someone else not listed' item, this was not included in the calculation. When asked about intended help-seeking for personal-emotional problems, items showed moderate to good internal consistency (Cronbach's alpha = .70) in a sample of 218 high school students (Wilson et al., 2005) .
Data Analysis
Data handling was conducted in SPSS Version 23 and analyses in Mplus version 8.1. Models were assessed using SEM, with WLSMV estimator due to categorical item responses (Li, 2016) . Controlling for less than 50 clusters when conducting two-level CFA (Type = Complex command in Mplus) can cause inaccuracy of group level parameters and standard errors (Hox, Maas, & Brinkhuis, 2010) . Thus, due to the low number of schools (N = 7), all analyses were conducted without accounting for clustering. The criteria used for assessing good model fit was an RMSEA value of <.06 and CFI and TLI values >.95 (Hu & Bentler, 1999) . Factor structure was examined by conducting CFA for two-latent factors, reported and intended behaviors, previously confirmed with university student and adult samples (Pingani et al., 2016; Yamaguchi et al., 2014) . Differences in responses to reported and intended behavior items were explored using group measurement invariance. Specifically, differential item functioning (DIF) comparing gender and age group was examined in a multiple indicator multiple cause (MIMIC) model. Gender and age group were added as covariates of the latent factor(s) and modification indices (MI) Running Title: Validation of RIBS with adolescents 13 were used to identify direct and indirect effects. DIF between groups is identified when direct effects are observed. The MIMIC model can identify differences in thresholds and factor means. Multi-group CFA was also conducted to explore group measurement invariance using factor loadings and residual variances. Baseline models were examined separately for each group (males, females, early and mid-adolescents) to confirm the two-factor structure.
Configural and scalar invariance was assessed by freely estimating factor loadings and thresholds, and then by fixing them across groups. The scalar invariance model was then compared to the configural invariance model using the Mplus command DIFFTEST, in which a non-significant chi-square value indicates full measurement invariance. Partial invariance was explored by relaxing the parameters suggested in the MI output, and conducting a DIFFTEST with the previous model.
Readability
Readability estimates were calculated using four well established indices previously applied to other adolescent measures (Patalay, Hayes, & Wolpert, 2018) : the Dale-Chall Readability Formula (DC) (Chall & Dale, 1995; Dale & Chall, 1948) , the Flesch-Kincaid Reading Grade (FK) (Kincaid, Fishburne, Rogers, & Chissom, 1975) , the Gunning Fog Index (GFI) (Gunning, n.d.) and the Coleman Liau Index (Coleman & Liau, 1975) . Each has a unique focus, estimating readability by incorporating different assessments. For example, the formula for DC incorporates the proportion of difficult words, FK the average number of syllables per word, GFI the number of words made up of three or more syllables, and CLI the average number of letters per word. In all cases, readability was calculated as a US gradelevel and converted to chronological age by adding six to the grade-level score.
Results
Factor Structure
Figure 1 presents the model with two factors 'reported behavior' and 'intended behavior'.
Good model fit is evident (N = 1,032,  2 = 78.37; df = 19; p < .001; RMSEA [90% CI] = .06
[.04 -.07], CFI = 1.00, TLI = 1.00). Factor loadings are significant in all cases, with generally higher loadings for intended behavior items compared with items loading onto the reported behavior factor. Item three 'Do you currently have, or have you ever had, a neighbour with a mental health problem?' demonstrated a comparatively weaker estimate compared with other reported behavior items.
[Insert Figure 1 here]
Floor/Ceiling Effects
Floor and Ceiling effects were only assessed for the intended behavior scale as the items loading onto the reported behavior scale used a 'yes' 'no/don't know' response format, and are intended to be reported as prevalence. No floor effects were found for the intended behavior scale; however, 23% received the highest score of 20, indicative of a ceiling effect.
A high score indicates more positive intended behaviors towards individuals experiencing mental health difficulties, with over one fifth of the sample strongly agreeing that they were willing to have contact across the four different contexts. At an item level, ceiling effects were found with >15% of participants selecting 'strongly agree' to all items. Table 1 shows the item response distribution.
[Insert Table 1 here]
Reliability and Validity
A high level of internal consistency was found for the intended behavior scale (Cronbach's α = .94; McDonald's ω = .94). Table 2 presents descriptive statistics, bivariate and latent correlations and measures of internal consistency for the intended behavior scale, MAKS and the GHSQ. Results reveal significant correlations between intended behavior and MAKS and between MAKS and GHSQ. More positive intended behaviors towards individuals experiencing mental health difficulties predicted greater stigma-related knowledge on MAKS; this association was moderate in magnitude (r > .30) (Cohen, 1988) . Furthermore, the higher the score on MAKS, the higher the average help-seeking intentions on the GHSQ. However, the effect was very small (r < .10). No significant correlations were found between the intended behavior scale and the average GHSQ score.
[Insert Table 2 
here]
Readability Table 3 presents the four readability scores by US grade-level, the average of the four indices, and the reading age. The introductory text shows a considerably higher average reading age compared with the instructions for completion and individual items. A reading age of 19.55 indicates that the introductory text can be read by adults. Item eight 'In the future, I would be willing to continue a relationship with a friend who developed a mental health problem' was also shown to have a higher average reading age compared with all other items, caused by sentence length and the use of more complex words. Both the reported and intended behavior sub-scales (and, as a result, the total RIBS) had an average reading age of approximately 14 years. This is considerably lower than the adult group (aged 25-45) for which the scale was originally developed and validated (Evans-Lacko et al., 2011) .
[Insert Table 3 here]
Differential Item Functioning
A MIMIC model that included gender and age group as covariates in the CFA model showed acceptable model fit (N = 1,032,  2 = 121.77; df = 31; p < .001; RMSEA [90% CI] = .05 [.04 -.06], CFI = 1.00, TLI = .99). No direct effects were observed for gender or age group on the reported behavior latent factor; however, there was a significant effect of gender on the intended behavior latent factor, such that females showed significantly more positive intended behaviors than males. There was also an effect of age group on the intended behavior latent factor, with mid-adolescents showing significantly lower scores than earlyadolescents. Model MIs showed that adding the direct effect of age group on item one and the direct effect of gender on item four would improve the model, however fit remained consistent (N = 1,032,  2 = 96.28; df = 29; p < .001; RMSEA [90% CI] = .05 [.04 -.06], CFI = 1.00, TLI = .99). See Figure 1 for direct and indirect effects. Table 4 presents the model fit indices for baseline models, configural and scalar measurement invariance. The female and early-adolescent baseline models showed good model fit.
Measurement Invariance
However, the RMSEA was less satisfactory for males and mid-adolescents. Model fit indices indicated full configural measurement invariance for gender and age group. Full scalar measurement invariance was not found, however, acceptable model fit indices indicated the possibility of partial scalar measurement invariance. MIs indicated that relaxing the factor loading and threshold of item eight 'In the future, I would be willing to continue a relationship with a friend who developed a mental health problem' in the gender model would improve fit. After relaxing these parameters, partial scalar invariance was achieved.
Similarly, relaxing the factor loadings and thresholds for items five 'In the future, I would be willing to live with someone with a mental health problem' and seven 'In the future, I would be willing to live nearby to someone with a mental health problem' achieved partial scalar invariance in the age group model.
[Insert Table 4 here]
Discussion
This psychometric validation study assessed the quality of RIBS for measuring self-reported and intended discriminatory behavior in an adolescent sample. We conclude that RIBS is a valid measure of self-reported and intended discriminatory behavior for an adolescent sample. However, caution should be taken when using the scale with adolescents under the age of 14 with regards to its readability, and when exploring mean differences for gender and age group.
The full scale (items 1-8) was found to have an average reading age of approximately 14 years old, equivalent to US grade eight. All readability scores were above the youngest participants (11 years old), with only two items in the 11-year old range (11.12 and 11.21) and two in the 12-year old range (both 12.72). Other items range from 13.01-16.91 years, exceeding the recommended reading age for adult measures (12 years old) (Terwee et al., 2007) . Of particular concern was the introductory text which exceeded an average reading age of 19. Given the variation in reading ability in any given classroom, and that a proportion of young people will fall below the reading age for their grade, caution must be taken in terms of content validity and respondent burden for adolescents. One possible solution is to adapt the introductory text, simplifying language and content (e.g. 'mental ' 'problems' and 'healthcare') . Given the reference to 'people who have mental health problems' in all items, simplifying the introductory text could improve the readability of the whole scale. Furthermore, the reference to service use here undoubtedly influences the perceived level of mental distress. Evidence suggests that stigma is a "matter of degree" (Link et al., 2004, p.513) influenced by labels and perceived severity . Mental health related terms such as 'mental health problem', 'mental distress' and 'mental illness' can produce different stigma responses due to common associations and misconceptions. For example, schizophrenia is more likely to be associated with the term 'mental illness' than depression (Evans-Lacko et al., 2010) . Leighton (2009) reported inconsistencies in young people's understanding of mental health related terms, in part due to the lack of professional clarity, leading to increased subjectivity in their meaning.
A minority of the sample reported living and working with, living nearby, and having a close friend experiencing a mental health problem. Early-adolescent participants were less likely than mid-adolescents to report having lived with someone experiencing a mental health problem. Furthermore, males were less likely than females to report having a close friend experiencing a mental health problem. In contrast to reported behaviors, ceiling effects were found at a scale and item level for intended behaviors, indicative of positive attitudes among participants in terms of contact willingness across the four different contexts.
These ceiling effects support findings from previous adult literature (Evans-Lacko et al., 2011) . For example, more normally distributed responses were found for items describing closer social contact (e.g. living with someone) compared with items describing more distant relationships (e.g. living nearby). Responses were skewed towards agreement for item eight despite high levels of social contact, indicating that the majority of participants would 'continue a relationship with a friend who developed a mental health problem'. As suggested by Evans-Lacko et al. (2011) responses to item eight may be mediated by higher reports of having a friend experiencing a mental health problem in item four. Despite showing more normally distributed results overall, similar patterns of responses were previously found in Japanese and Italian adult validation studies (Pingani et al., 2016; Yamaguchi et al., 2014) .
Overall, increased levels of agreement for intended behaviors involving less social contact, and lower levels of reported behaviors, indicate more social desirability for items describing hypothetically more distant relationships. The difference in responses between the reported and intended behavior items is also further support that hypothetical behavior may not always translate into actual behavior (Eisenberg et al., 2012; Thornicroft et al., 2007) .
Results from the two-factor CFA showed good model fit, confirming the previously identified factors (Pingani et al., 2016; Yamaguchi et al., 2014) . Chi-square is highly sensitive to sample size, in which a large sample size is more likely to produce a significant result for a small effect (Vandenberg, 2006) . Therefore, despite a significant chi-square value, model fit was perceived to be good based on the remaining indices and high factor loadings. Furthermore, a high level of internal consistency was found for the intended behavior scale (.94). This value was higher than previous assessments in adult (.85) (Evans-Lacko et al., 2011) and adolescent research (.86) (Chisholm et al., 2016) .
A significant but moderate positive correlation was found between the intended behavior scale and MAKS, supporting the relationship between stigma-related knowledge and attitudes (Thornicroft et al., 2007) . However, contrary to our predictions, there was no significant correlation between intended behavior and help-seeking intentions measured by the GHSQ.
Previous literature suggests that stigmatizing attitudes reduce the likelihood of seeking help (Gulliver et al., 2010) , in particular, internalized stigma and stigma relating to treatment (Clement et al., 2015) . Given that RIBS is a measure of self-reported and intended discriminatory behavior, revealing attitudes towards others, it may be more likely to relate to providing support as opposed to seeking it.
Gender and age group had significant effects on the intended behavior latent factor, with females and early-adolescents reporting more positive intended behaviors overall. The former finding supports previous literature that suggests that males report more stigmatizing attitudes than females (Williams & Pow, 2007; Yoshioka et al., 2014) . The more negative intended behaviors reported by mid-adolescents add to complex age trends found in previous stigma research. Jorm and Wright (2008) found that social distance reduced with age, however, their study also revealed that increased age predicted higher levels of perceived stigma and the belief that people experiencing mental health difficulties are dangerous and unpredictable, which could in turn influence intended behaviors. In the current study, it is possible that more positive intended behaviors reported by the early-adolescents could be a result of greater social desirability or, given the reading age, reduced validity due to a lack of comprehension.
Multi-group CFA revealed full configural measurement invariance for gender and age group, indicating the same item-factor structure i.e. 4 items loaded onto each latent factor, across groups. However, only partial scalar measurement invariance was achieved for gender and age group. Non-invariance across groups was found for a small number of item factor loadings and thresholds, however, these did not relate to overall increased levels of intended behaviors in females and early-adolescents. Given that full scalar invariance was not achieved, it could be recommended that direct comparisons of group means might not be meaningful. In particular, it has been shown that invariance at the scalar level has large effects on the accuracy of mean-level analyses (Steinmetz, 2013) . However, many researchers are managing group non-invariance by relaxing constraints on parameters identified in the modification indices. More research is needed to fully understand the statistical consequences of accepting partial invariance (Putnick & Bornstein, 2016) .
However, the utilization of measurement invariance analyses in the current study contributes to the growing body of literature that recognizes the importance of assessing the uniformity of the psychometric properties of a construct across groups before conducting comparisons of means.
Though the sample size in the current study is large, it is worth noting that limited demographic information was available for the participants. We therefore cannot make any statements about representativeness in terms of ethnicity and socio-economic factors compared to the English population. Future research should aim to collect data on these variables to study differential item functioning. Furthermore, the convenience sample was limited to early and mid-adolescents, therefore future research should consider expanding the sample to include adolescents aged 16 years and older and compare item functioning. Follow up data from two intervention feasibility trials were utilized in this study, however, RIBS was not the proposed primary outcome for interventions.
Readability formulae were used in the current study to provide an additional assessment of the appropriateness of RIBS for adolescents. Despite the use of multiple indices, the authors acknowledge that when taken alone, readability assessments can lack reliability, particularly when applied to short extracts of text (Oakland & Lane, 2004) . The high readability scores in the current study should therefore be taken with some caution, particularly given the results from other assessments of psychometric quality. Future research should use qualitative approaches such as focus groups and cognitive interviewing to explore adolescents' experiences and interpretation of RIBS, to reveal any issues with readability and inform future revisions to the scale. For example, accounting for developmental stage by changing "work" to "school" in items 2 and 6. for assessing the psychometric quality of RIBS. For example, data from only one time point was available and therefore no assessment of test-retest reliability was conducted.
The current study concludes that RIBS is a valid measure for adolescents aged 14+ when the two-factor structure of reported and intended discriminatory behaviors is utilized. However, the introductory text is not appropriate for this age group due to its high reading age and would benefit from being simplified. Researchers should anticipate discrepancies between the reported and intended behavior response distributions, and test for possible ceiling effects in their sample. Gender and age group measurement invariance should also be assessed prior to mean difference testing on the intended behavior scale.
Figure 1
The Two-Factor Structure for RIBS and MIMIC Models with Gender and Age Group as Covariates Note: 1 = disagree strongly, 2 = disagree slightly, 3 = neither agree nor disagree/don't know, 4 = agree slightly, 5 = agree strongly Note: CFA = confirmatory factor analysis; RMSEA = Root Mean Square Error of Estimation; CFI = Comparative Fit Index; TLI = Tucker-Lewis Index, RIBS5, RIBS7 and RIBS8 refer to the items for which factor loadings and thresholds were released to achieve partial scalar invariance, ** p<.001, * p≤.05.
